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POWER SUPPLY 



BACKGROUND OF THE INVENTION 

The present invention relates to a power supply 
for converting an AC input into DC power so as to supply 
the DC power to a load, and particularly relates to such 
5 a power supply having an uninterruptible function. 

A coinmunication/ information appliance such as a 
disk array apparatus receives a commercial AC input, 
makes an AC/DC converter convert the AC input into a 
desired DC voltage required by a load in the appliance, 

10 and supplies the DC voltage to the load. In order to 
improve reliability of a power supply in the appliance, 
AC/DC converters are put in parallel redundcint operation. 
Further, in order to improve reliability on the 
commercial AC, the inputs to the AC/DC conve^rters are 

15 obtained from two AC systems. Further, in order to 

achieve high reliability on the commercial AC input, a 
power supply configuration provided with an 
uninterruptible power supply (hereinafter referred to as 
UPS) at the outside is used. A main circuit of the UPS 

20 connected is composed of an AC/DC converter a battery, 
an inverter, and a change-over switch. Normally, the 
batteiry is charged while DC power is supplied to the 
inverter by the AC/DC converter, so that the DC power is 
converted into stable AC power by the inverter and the 

25 stable AC power is supplied to the 



- 2 - 

communication/information appliance. When the AC input 
is interrupted, the DC power of the battery is converted 
into AC power by the inverter so that the AC power is 
supplied to the communication/ information appliance. 
5 When a failure occurs in the inside of the UPS, power 
supply is changed to a bypass so that an AC input is 
supplied to the communication /information appliance 
directly. Incidentally, as a specific exaniple of the 
aforementioned background art, there is a power supply 
,3 10 described in JP-A-7-194118 • 

In the background -art power supply 
configuration, in a normal operation mode, there are two 
stages of power conversion in the inside of the UPS and a 
converter for converting AC power into DC power directly 
H 15 in the communication/information appliance side. That 

ill is, three stages of power conversion are required. 

I U 

i£i Accordingly, conversion efficiency is worsened. 

Moreover, because the background -art power supply 
configuration is made so that a plurality of stages of 

20 converters having overlapping functions are connected, 
the volume of the power supply is large and the cost 
thereof is high. Further, with the advance of 
diversification of communication /information appliances, 
the power supply is, in most cases, formed to correspond 

25 to a wide -range input so that any appliance can be 

selected on the user side without awareness of an input 
voltage. When an external UPS is connected, there is, 
however, a problem that the UPS of an input voltage 
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specification adapted to the user environment must be 
selected because the input/output voltage specification 
of the UPS is fixed • 



SUMMARY OF THE INVENTION 
5 The present invention is a result of a trial in 

consideration of solving the aforementioned problems. A 
power supply according to the present invention 
comprises : an AC/DC converter by which AC power received 
as an input is converted into DC power as an output; a 
=fl 10 DC/DC converter by which the level of an output voltage 

m of the DC/DC converter is controlled to be equal to the 

|fi level of a voltage to be used by the load while the DC 

power received as an input is supplied to a load; a DC 
converter connected to the input of the DC/DC converter; 
^ 15 and a DC power storage means for supplying eslectric power 

to the DC/DC converter through the DC converter. 

According to the present invention, a high- 
reliable DC power supply having an uninterruptible 
function can be achieved. 
20 Preferably, the DC converter is configured so 

that the output voltage of the DC converter is controlled 
to be boosted over the voltage of the DC power storage 
means while electric power supplied from the DC power 
storage means is supplied to the input of the DC/DC 
25 converter. Such a preferable configuration of the DC 
converter is provided with: a first converter having an 
AC terminal, and a DC terminal connected to the input of 
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the DC/DC converter; a transformer having a high- volt age 
side winding connected to the AC terminal of the first 
converter, and a low- voltage side winding; and a second 
converter having an AC terminal connected to the low- 
5 voltage side winding of the transformer, and a DC 
terminal connected to the DC power storage means. 
According to this configuration, both charge and 
discharge of the DC power storage means can be performed 
even in the case where the level of the voltage of the DC 
10 power storage means is different from the level of the 

output voltage of the AC/DC converter, that is, the level 
of the input voltage of the DC/DC converter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a first embodiment of the present 

15 invention; 

Fig. 2 shows a second embodiment of the present 

invention; 

Fig, 3 shows a detailed configuration of the 
second embodiment of the present invention; 
20 Fig. 4 shows a third embodiment of the present 

invention; 

Fig. 5 shows a fourth embodiment of the present 

invention; 

Fig. 6 shows a fifth embodiment of the present 

25 invention; 

Fig. 7 shows a sixth embodiment of the present 

invention; 
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Fig. 8 shows a seventh embodiment of the 
present invention; 

Fig. 9 shows an example of a bridge type 
converter; and 
5 Fig. 10 shows an example of a 1-transistor 

forward converter. 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. 1 shows a power supply according to a 
first embodiment of the present invention. The power 

10 supply is provided with an AC/DC converter 1 for 

converting supplied AC power into DC power; a battery 4; 
a DC converter 3 for converting DC power of the battery 4 
into a DC voltage of a level substantially equal to the 
level of the DC output voltage of the AC/DC converter 1; 

15 and a DC/DC converter 2 for converting the DC output 

power of the AC/DC converter 1 or of the DC converter 3 
into a DC voltage required by a load 5 . A diode bridge 
rectifier circuit, or a bridge converter and phase 
rectifier circuit having a semiconductor switching device 

20 as shown in Fig. 9, or the like, can be used as the AC/DC 
converter 1. A 1-transistor forward converter shown in 
Fig. 10, or the like, can be used as the DC/DC converter 
2 . When the configuration is made so that DC power is 
supplied to the DC/DC converter 2 from the AC/DC 

25 converter 1 and the DC converter 3, stable power can be 
supplied to the load 5 from the DC/DC converter 2 even in 
case of an accident of the AC input. Incidentally, a 
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main circuit of the DC converter 3 is constituted by a 
converter 32a, a transformer 32c, and a converter 32b in 
order to boost the relatively low DC voltage (for 
example, about 40 V to about 50 V) of the battery 4 to 
5 the level (for example, about 300 V to about 400 V) of 
the DC output voltage of the AC/DC converter 1 which is 
higher than the level of the DC voltage of the battery 4, 
or in order to improve the separation and utilization 
factor of earth potential. That is, the DC converter 3 

10 is configured so that the battery 4 is connected to a DC 
terminal of the converter 32b whereas a low-voltage side 
winding of the transformer 32c is connected to an AC 
terminal of the converter 32b. Further, a high-voltage 
side winding of the transformer 32c is connected to an AC 

15 terminal of the converter 32a whereas a DC terminal of 
the converter 32a is connected both to the DC output of 
the AC/DC converter 1 and to the DC input of the DC/DC 
converter 2. A bridge converter as shown in Fig. 9, or 
the like, can be used as each of the converters 32a and 

20 32b. 

In a normal mode, the AC/DC converter 1 is 
supplied with commercial AC power of 100 V or 200 V as an 
input and converts the input AC power into DC power as an 
output. The DC output voltage from the AC/DC converter 1 
25 is higher (for example, 300 V to 400 V) thcin the 

effective value of the AC input voltage. The DC output 
power from the AC/DC converter 1 is supplied as an input 
to the DC/DC converter 2. The DC/DC converter 2 controls 
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the level of its DC output voltage to be equal to the 
level of a voltage to be required by the locid 5 while the 
DC /DC converter 2 supplies the given DC power to the load 
5- The DC output power of the AC/DC converter 1 is 
5 supplied to the DC terminal of the converter 32a. The 
converter 32a operates as a DC/AC converter ^ that is, as 
an inverter, so as to convert the input DC power into AC 
power on the basis of the ON/OFF operation of a 
semiconductor switching device to thereby supply the AC 

10 power to the high- volt age side winding of the transf oinner 
32c. The transformer 32c drops the AC input voltage 
applied to its high-voltage side winding and outputs the 
dropped AC voltage at its low-voltage side winding. The 
AC output power at the low-voltage side winding is 

15 supplied to the AC terminal of the converter 32b. The 
converter 32b operates as an AC/DC converter so as to 
convert the input AC power into DC power on the basis of 
the ON/OFF operation of a diode rectifier and 
semiconductor switching device to thereby supply the DC 

20 power from its DC terminal of the converter 32b- The DC 
output power from the converter 32b is stored in the 
battery 4 so that the battery 4 is charged. That is, the 
DC converter 3 is supplied with the DC power of the AC/DC 
converter 1 as its input and controls its output voltage 

25 to be lower than the output side voltage of the AC/DC 

converter 1 while it outputs the DC power as its output. 
Thus, the battery 4 is charged with the DC output power 
of the DC converter 3 so that DC power is stored in the 



- 8 - 

battery 4» 

On the contrary, in case where the AC/DC 
converter 1 cannot supply power at all or enough to be 
consumed by the load because of power interruption, or 
5 the like, the battery 4 supplies DC power to the DC 
terminal of the converter 32b. The converte^r 32b 
operates as a DC/AC converter, that is, as cm inverter, 
so as to convert the DC input power into AC power on the 
basis of the ON/OFF operation of the semiconductor 

10 switching device and supplies the AC power to the low- 
voltage side winding of the transformer 32c, The 
transformer 32c the AC power at its high-voltage side 
winding with boosting the AC voltage supplied to its low- 
voltage side winding. The AC output power ett the high- 

15 voltage side winding is supplied to the AC terminal of 
the converter 32a. The converter 32a operates as an 
AC/DC converter so as to convert the AC input power into 
DC power on the basis of the ON/OFF operation of the 
diode rectifier and semiconductor switching device and 

20 outputs the DC power from its DC terminal. The DC/DC 
converter 2 is supplied with the DC output power of the 
converter 32a as its input and controls the level of its 
DC output voltage to be equal to the level of the voltage 
to be used by the load 5 while it supplies the supplied 

25 DC power to the load 5. That is, the DC converter 3 

makes a control to boost its DC output volteige to be over 
the DC voltage of the battery 4 while it supplies DC 
power discharged from the battery 4 to the input of the 
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DC/DC converter 2. 

As described above, an uninterruptible DC power 
supply system in which the DC input voltage of the DC/DC 
converter 2 is backed up by the DC converter 3 can be 
5 provided according to the embodiment of Fig- 1. Hence, 
reliability can be improved. Moreover, the system can be 
prevented from having power conversion portions with 
overlapping functions. Hence, reduction in size and cost 
and improvement in conversion efficiency can be achieved. 
10 Moreover, the DC converter 3 is provided with the 

converters 32a and 32b having semiconductor switching 
devices respectively, and the transformer 32c. Hence, 
even in the case where the level of the voltage of the 
battery 4 is greatly different from the level of the 
15 output voltage of the AC/DC converter 1, that is, from 
the level of the input voltage of the DC/DC converter 2, 
both charge and discharge of the battery 4 can be carried 
out, and voltage level conversion can be made between the 
voltage level of the battery 4 and the output voltage 
20 level of the AC/DC converter 1 with low power loss. 
Hence, according to the embodiment, a power supply of 
high reliability and low loss can be achieved. 
Incidentally, the battery 4 in this embodiment may be 
replaced by any other DC power storage means such as a 
25 secondary battery, a primary battery, a capacitor, an 
electric double layer, or the like. 

Fig. 2 shows a power supply accoarding to a 
second embodiment of the present invention. The point oi 
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difference of this embodiment from the embodiment of Fig. 
1 is that the power supply according to this embodiment 
is further provided with a charger 6 connected to an AC 
input so as to convert AC power supplied from the AC 
input into DC power so that the battery 4 is charged with 
the DC power obtained from the AC input by the charger 6. 
With this configuration, the function of charging the 
battery 4 through the DC converter 3 is not required. 
Hence, the DC converter 3 does not operate in a normal 
mode but operates in a power interruption mode in the 
same manner as in the embodiment of Fig. 1. According to 
the embodiment of Fig. 2, the DC converter 3 can be 
provided to have a single function of unidirectional 
power conversion. Hence, reliability can be improved 
more greatly, and reduction in size and cost and 
improvement in conversion efficiency can be achieved. 
Incidentally, a circuit shown in Fig. 9, a diode bridge 
rectifier, or the like, can be used as the charger 6. 
Moreover, because the battery charging function of the DC 
converter 3 is not required, the converter 32a may be 
constituted by a simple diode rectifier so that the 
circuit configuration of the converter 32a is simplified. 

Fig. 3 shows a more detailed configuration of 
the embodiment of Fig. 2. The AC/DC converter 1 is 
constituted by a control circuit 11, a power interruption 
detection signal circuit 11a, and a main circuit 12 
having a power-factor improvement function. The AC/DC 
converter 1 receives a commercial AC input and outputs DC 
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power. It is a matter of course that the control circuit 
11 controls the output voltage of the AC/DC converter 1 
to be equal to a predetermined DC voltage on the basis of 
the ON/OFF actuation of a semiconductor switching device 
5 of the main circuit 12 such as a circuit of Fig. 9 
according to an ON/OFF signal which serves as an 
actuating command. Further, the control circuit 11 has a 
power-factor improvement function and hence performs 
controlling to suppress harmonic current in the AC input. 

10 The power interruption detection signal circuit 11a has a 
function of monitoring the AC input and detecting an 
accident, or the like. When power interruption is 
detected, the power interruption detection signal circuit 
11a generates a power interruption detection signal and 

15 applies the signal to the DC converter 3. That is, the 
power interruption detection circuit 11a compares the 
voltage level of the AC input with a reference voltage 
level and sends a power interruption detection signal to 
the DC converter 3 when the voltage level of the AC input 

20 is lower than the reference voltage level. The DC/DC 
converter 2 includes a control circuit 21, and a main 
circuit 22. The control circuit 21 drives a 
semiconductor switching device of the main circuit 22 
(for example, a circuit of Fig. 10) to switch ON/OFF 

25 according to an ON/OFF signal which serves as an 

actuating command. The main circuit 22 is supplied with 
DC power from the AC /DC converter 1 or from the DC 
converter 3, converts the supplied DC power into DC power 
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required by the load 5, and then supplies the converted 
DC power to the load 5. The DC converter 3 is constituted 
by a control circuit 31, a main circuit 32, and an 
actuating signal generating circuit 33. The actuating 
5 signal generating circuit 33 is supplied with a power 
interruption detection signal and an actuating command. 
When a power interruption detection signal is received 
from the power interruption detection circuit 11a, the 
actuating signal generating circuit 33 sends an input 

10 actuating command to the control circuit 31. In a normal 
mode in which no power interruption detection signal is 
supplied, the actuating signal generating circuit 33 does 
not send out the actuating command. In this embodiment, 
an AND circuit is used in the actuating signal generating 

15 circuit 33. In a power interruption mode, the level of 
the power interruption detection signal input to the AND 
circuit is high (1). In this mode, when the actuating 
command is ON (that is, the level of the actuating 
command is high (1)), the level of the output of the AND 

20 circuit is high (1), that is, the output of the AND 

circuit is ON, In this mode, on the other hand, when the 
actuating command is OFF (that is, the level of the 
actuating command is low (0)), the level of the output of 
the AND circuit is low (0), that is, the output of the 

25 AND circuit is OFF. That is, the output of the actuating 
signal generating circuit 33 is an ON/OFF signal similar 
to the ON/OFF signal as the actuating command. On the 
other hand, in a normal mode, the level of the power 
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interruption detection signal is low (0). In this mode, 
therefore, the level of the output of the AlSfD circuit is 
low (0) irrespective of the ON/OFF signal as the 
actuating command. Hence, no signal corresponding to the 
5 actuating command signal is produced from the AND 

circuit. When a power interruption detection signal is 
applied in case where the AC input is interrupted, the 
control circuit 31 is supplied with the ON/OFF signal 
from the actuating signal generating circuit 33 and 

10 drives the semiconductor switching device of the main 

circuit 32 to switch ON/OFF. Hence, the main circuit 32 
operates to convert the DC power of the battery 4 into a 
DC voltage substantially equal to the output voltage of 
the AC/DC converter 1 and supply the DC voltage to the 

15 DC/DC converter 2. The charger 6 is constituted by a 
control circuit 61, and a main circuit 62, The control 
circuit 61 is supplied with the ON/OFF signal as the 
actuating command and drives a semiconductor switching 
device of the main circuit 62 to switch ON/OFF. Hence, 

20 the main circuit 62 converts the AC input into DC power 
so as to charge the battery 4 with a voltage or current 
in accordance with the battery charging state. According 
to the power supply of Fig. 3, an uninterruptible DC 
power supply system in which the DC input voltage of the 

25 DC/DC converter 2 is backed up by the DC converter 3 can 
be provided. Hence, reliability can be improved. 
Moreover, the system does not have any power conversion 
portions having overlapping functions. Hence, it is 
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possible to achieve a power supply in which reduction in 
size and cost and improvement in conversion efficiency 
can be attained. 

Fig. 4 shows a power supply according to a 
5 third embodiment of the present invention. In Fig. 4, 
circuit constituent parts such as converters, or the 
like, designated by the same reference numerals used in 
Fig. 3 designate the same circuit constituent parts as 
described in the embodiment shown in Figs. 2 and 3. In 

10 the embodiment of Fig. 4, the AC/DC converter 1 is 
constituted by a plurality of unit AC/DC converters 
connected in parallel with one another, the DC/DC 
converter 2 is constituted by a plurality of unit DC/DC 
converters connected in parallel with one another and the 

15 DC converter 3 is constituted by a plurality of unit DC 
converters connected in parallel with one another. Each 
of the unit AC/DC converters, the unit DC/ DC converters 
and the unit DC converters is constituted by a module 
unit or a semiconductor integrated circuit which is built 

20 in one casing or mounted on one circuit board. The 

number of the unit AC/DC converters connected in parallel 
with one another, the niimber of the unit DC/DC converters 
connected in parallel with one another and the number of 
the unit DC converters connected in paral3-el with one 

25 another are selected in accordance with the load capacity 
and the purpose of use. The circuit operations thereof 
are the same as in the embodiment of Fig. 3. Further, 
each of circuit constituent parts of the unit DC 
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converters is constituted by a module unit and the number 
of the unit DC converters connected in parallel with one 
another is selected in accordance with the load capacity 
and the purpose of use. In the configuration in which 
circuit constituent parts are arranged in parallel with 
one other so as to be multiplexed as shown in Fig. 4, 
electric power can be supplied to the load 5 securely 
even in case where any unit circuit constituent part 
breaks down. Moreover, for maintenance and exchange of 
the unit circuit constituent parts, any unit circuit 
constituent part can be exchanged to a new one without 
stopping the power supply. According to the embodiment 
of Fig. 4, an interruptible DC power supply in which the 
DC input voltage of the DC/DC converter 2 is backed up by 
the DC converter 3 can be provided. Moreover, 
reliability is improved more greatly because the circuit 
constituent parts are multiplexed. Moreover, a power 
supply of easily variable power capacity can be achieved 
because the number of the circuit constituemt parts 
connected in parallel with one another can be selected in 
accordance with the required capacity and the purpose of 
use. 

Fig. 5 shows a power supply according to a 
fourth embodiment of the present invention. This 
embodiment shows a power supply configuration in which a 
plurality of power supply units each formed in such a 
manner as described in the embodiment shown in Figs. 2 
and 3 are arranged in parallel with one another so as to 
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be multiplexed. Incidentally, the DC/DC converters 2 
have a function of permitting parallel operation. In the 
multiplex configuration as shown in Fig* 5, electric 
power can be supplied to the load 5 securely even in case 
5 where any one of the power supply units breaks down. 
Moreover, for maintenance and exchange of the power 
supply units, any power supply unit can be exchanged to a 
new one without stopping the power supply. Moreover, 
because each power supply unit has a charger and a 
10 battery, power supply to the load can be continued even 
in case where a part of the chargers or a part of the 
batteries breaks down. Hence, reliability against a 
failure in chargers and batteries is improved. Moreover, 
a charger 6 and a battery 4 may be used in common to all 
15 the power supply units so that DC power from one battery 
can be supplied in common to the respective DC converters 
3 of the power supply units . 

Fig. 6 shows a power supply according to a 
fifth embodiment of the present invention. In Fig. 6, 
20 circuit constituent parts such as converters, or the 

like, designated by the same reference numerals as shown 
in Fig. 3 designate the same circuit constituent parts as 
described in the embodiment shown in Figs. 2 and 3. The 
point of difference of the embodiment shown in Fig. 6 
25 from the embodiment shown in Figs. 2 and 3 is that a DC 
input of a DC/DC converter 7 is connected to the DC 
output of the AC/DC converter 1 and a DC input of a DC/DC 
converter 8 is connected to a DC output of the DC/DC 
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converter 7. The DC/DC converter 8 is constituted by a 
plurality of unit DC/DC converters connected in parallel 
with one another so as to be multiplexed. The unit DC/DC 
converters have a common DC input, and a common DC 
5 output. The common output of the unit DC/DC converters 
is connected to the load* The common input of the unit 
DC/DC converters is connected to the output of the DC/DC 
converter 7. Further, the DC terminal of the DC 
converter 3 is connected both to the DC output of the 
10 DC/DC converter 7 and to the common DC input of the DC/DC 
■J: converter 8. 

^jj In Fig. 6, the AC/DC converter 1 is supplied 

with AC power from the AC input and controls the output 
voltage level of the AC/DC converter 1 to be a first DC 
M 15 voltage level while it converts the AC power into DC 

flj power. The DC power is supplied to the DC/DC converter 

7. The DC/DC converter 7 controls the DC output voltage 
level of the DC/DC converter 7 to be a second DC voltage 
level which is lower than the first DC voltage level 
20 while it outputs and supplies the input first DC power to 
the DC/DC converter 8. The DC converter 3 controls the 
output voltage level of the DC converter 3 to be 
substantially equal to the second DC voltcige level while 
it outputs and supplies DC power stored in the battery to 
25 the output side of the DC/DC converter 7. The DC/DC 

converter 8 controls the DC output voltage level of the 
DC/DC converter 8 to be a DC voltage level to be used by 
the load 5 while it outputs and supplies DC power given 

I . 
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from the DC/DC converter 7 or from the DC converter 3 to 
the load 5. Incidentally, it is a matter of course that 
each of the AC/DC converter 1, the DC/DC converter 1 , the 
DC converter 3 and the portion of combination of the 
5 charger 6 and the battery 4 may be provided as a 

multiplex structure as shown in Fig. 4 or 5. Further, 
power supply configuration may be made so that the 
portion of combination of the charger 6 and the battery 4 
is provided outside the power supply. In the embodiment 

10 of Fig. 6, the input voltage level of the DC/DC converter 
8 can be made lower than the first DC voltage level, so 
that maintenance and exchange of the multiplex DC /DC 
converter 8 can be made more safely. 

Fig, 7 shows a power supply according to a 

15 sixth embodiment of the present invention. In Fig. 7, 
circuit constituent parts such as converters, or the 
like, designated by the same reference numerals as used 
in Fig. 6 are the same as shown in Fig. 6, Fig. 7 shows 
the case where the plurality of unit DC/DC converters 

20 constituting the DC/DC converter 8 shown in Fig. 6 are 
divided into a plurality of groups (unit DC/DC converter 
groups) 8a and 8b. Each of the DC/DC converter groups 8a 
and 8b has a DC input and a DC output which are common to 
the plurality of unit DC/DC converters belonging to the 

25 group. The respective common DC inputs of the unit DC/DC 
converter groups 8a and 8b are connected to the DC output 
of the DC/DC converter 7. The common DC outputs of the 
unit DC/DC converter groups 8a and 8b are connected to 
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loads 5a and 5b, respectively. The loads 5a and 5b are 
independent load portions constituting the load 5 . In 
each of the unit DC/DC converter groups 8a and 8b in the 
embodiment of Fig. 7, a plurality of unit DC/DC 
5 converters are arranged in parallel with one another so 
as to be multiplexed. Hence, even in case where any one 
of the unit DC/DC converters breaks down with respect to 
any one of the loads 5a and 5b, power supply to the load 
can be continued by the other unit DC/DC converter. 
10 Accordingly, a power supply of high reliability for 

supplying electric power to a plurality of loads can be 
achieved. 

Fig. 8 shows a power supply according to a 
seventh embodiment of the present invention. In Fig. 8, 

15 circuit constituent parts such as converters, or the 

like, designated by the same reference numerals as shown 
in Fig. 6 are the same as shown in Fig. 6. In the 
embodiment of Fig. 8, a plurality of unit DC/DC 
converters 8a, 8b, 8c and 8d are provided as the DC/DC 

20 converter 8 shown in Fig. 6. Respective DC inputs of the 
unit DC/DC converters 8a, 8b, 8c and 8d are connected to 
the DC output of the DC/DC converter 7. DC outputs of 
the unit DC/DC converters 8a, 8b, 8c and 8d are connected 
to independent load portions 5a, 5b, 5c and 5d 

25 respectively. The independent load portions constitute 
the load 5. In this embodiment, respective output 
voltage and power levels of the unit DC/DC converters 8a 
- 8d can be adjusted independently in accordance with the 
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load portions. Accordingly, a power supply of high 
reliability permitting electric power to be supplied to a 
plurality of loads different in power consumption and in 
applied voltage level can be achieved ♦ 
5 Incidentally, the description of each of the 

second, third, fourth, fifth, sixth and seventh 
embodiments shows the case where the DC converter 3 has a 
single function of unidirectional power conversion from 
the battery side to the DC/DC converter side. As the DC 

10 converter 3, however, a converter peirmitting two-way 

power transmission may be used so that battery charging 
can be performed by the combination of the DC converter 
and the charger. Particularly, in the embodiment of Fig. 
6, there may be provided a power supply which uses a DC 

15 converter permitting two-way power transmission as the DC 
converter so that the battery 4 is charged with DC power 
obtained from the front DC/DC converter 7 when the AC 
input is normal whereas a DC voltage from the battery 4 
is supplied to the post -stage DC/DC converter 8 when the 

20 AC input is interrupted. In addition, the number of 
parallel arrangements of each circuit constituent part 
and the number of load portions are not limited to the 
numbers shown in the drawings and may be determined at 
option . 

25 According to the present invention, a power 

supply of high reliability for supplying DC power to a 
load can be achieved. 
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WHAT IS CLAIMED IS: 

1. A power supply comprising: 

an AC/DC converter which receives AC power, 
converts said AC power into DC power, and outputs said DC 
power; 

a DC/DC converter which receives said DC power 
from said AC/DC converter, and controls a level of an 
output voltage of said DC/DC converter to be equal to a 
level of a voltage to be used by a load while said DC/DC 
converter supplies said output voltage to said load; 

a DC converter which is connected to an input 
of said DC/DC converter; and 

a DC power storage means which supplies 
electric power to said DC/DC converter through said DC 
converter. 

2 . A power supply according to Claim 1 , wherein 
said DC converter controls an output voltage of said DC 
converter to be boosted over a voltage of said DC power 
storage means while said DC converter supplies said 
electric power received from said DC power storage means 
to said input of said DC/DC converter, 

3. A power supply according to Claim 1, wherein, 
when electric power is interrupted or said AC/DC 
converter cannot maintain electric power enough to be 
consumed by said load, said DC converter controls an 
output voltage of said DC converter to be boosted over a 
voltage of said DC power storage means while said DC 
converter supplies said electric power from said DC power 



- 22 - 

Storage means to said input of said DC/DC converter* 

4. A power supply according to Claim 2. wherein 
said DC converter includes: 

a first converter having an AC terminal, and a 
DC terminal connected to said input of said DC/DC 
converter; 

a transformer having a high-voltage side 
winding connected to said AC terminal of said first 
converter, and a low- voltage side winding; and 

a second converter having an AC terminal 
connected to said low- voltage side winding, and a DC 
terminal connected to said DC power storage means. 

5. A power supply according to Claim 3, wherein 
said DC converter is connected to an output side of said 
AC/DC converter so that said DC converter controls an 
output voltage of said DC converter to be lower than an 
output side voltage of said AC/DC converter while said DC 
converter outputs said electric power from said AC/DC 
converter to thereby charge said DC power storage means. 

6. A power supply according to Claim 4, wherein 
said DC converter is connected to an output side of said 
AC/DC converter so that said DC converter controls an 
output voltage of said DC converter to be lower than an 
output side voltage of said AC/DC converter while said DC 
converter outputs said electric power from said AC/DC 
converter to thereby charge said DC power storage means. 

7 . A power supply according to Claim 6 , wherein 
each of said first and second converters performs power 
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conversion on the basis of ON/OFF actuation of a 
semiconductor switching device contained in each of said 
first and second converters. 

8. A power supply according to Claim 3, wherein 
said DC converter includes: 

a first converter having an AC terminal, and a 
DC terminal connected to said input of said DC/DC 
converter; 

a transformer having a high-voltage side 
winding connected to said AC terminal of said first 
converter, and a low- voltage side winding; and 

a second converter having an AC terminal 
connected to said low- voltage side winding, and a DC 
terminal connected to said DC power storage means . 

9 . A power supply according to Claim 8 , wherein 
said DC converter is connected to an output side of said 
AC/DC converter so that said DC converter controls an 
output voltage of said DC converter to be lower than an 
output side voltage of said AC/DC converter while said DC 
converter outputs said electric power from said AC/DC 
converter to thereby charge said DC power storage means. 

10. A power supply according to Claim 9, wherein 
each of said first and second converters performs power 
conversion on the basis of ON/OFF actuation of a 
semiconductor switching device contained in each of said 
first and second converters. 

11- A power supply according to Claim 2, further 

comprising a charger connected to an AC input for 
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converting AC power into DC power and charging said DC 
power storage means with said DC power, 

12. A power supply according to Claim 3, further 
comprising a charger connected to an AC input for 
converting AC power into DC power and charging said DC 
power storage means with said DC power. 

13. A power supply according to Claim 3, wherein: 
said AC/DC converter includes a power interruption signal 
detecting circuit which generates a power Interruption 
detection signal when said circuit detects interruption 
of said AC input; and said DC converter supplies DC power 
to said DC/DC converter when said power interruption 
detection signal is supplied to said DC converter. 

14. A power supply according to Claim 1, wherein: 
said AC/DC converter includes a plurality of unit AC/DC 
converters connected in parallel with one another; said 
DC/DC converter includes a plurality of unit DC/DC 
converters connected in parallel with one another; and 
said DC converter includes a plurality of unit DC 
converters connected in parallel with one another. 

15. A power supply comprising a plurality of power 
supply units connected in parallel with one another, 
wherein each of said plurality of power supply units 
includes : 

an AC/DC converter which receives AC power, 
converts said AC power into DC power, and outputs said DC 
power ; 

a DC/DC converter which receives said DC power 



- 25 - 

from said AC/DC converter, and controls a level of an 
output voltage of said DC/DC converter to be equal to a 
level of a voltage to be used by a load while said DC/DC 
converter supplies said output voltage to said load; 

a DC converter which is connected to an input 
of said DC/DC converter; and 

a DC power storage means which supplies 
electric power to said DC/DC converter through said DC 
converter . 

16. A power supply according to Claim 1, further 
comprising a second DC/DC converter connected between an 
output of said AC/DC converter and said first -mentioned 
DC/DC converter, wherein: 

said AC/DC converter outputs said DC power to 
said input of said first -mentioned DC/DC converter 
through said second DC/DC converter; and 

said first -mentioned DC/DC converter includes a 
plurality of unit DC/DC converters connected in parallel 
with one another, 

17, A power supply according to Claim 1, further 
comprising a second DC/DC converter connected between an 
output of said AC/DC converter and said first -mentioned 
DC/DC converter, wherein: 

said AC/DC converter outputs said DC power to 
said input of said first -mentioned DC/DC converter 
through said second DC/DC converter; 

said first -mentioned DC/DC converter includes a 
plurality of unit DC/DC converter groups each of which is 
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constituted by a plurality of unit DC/DC converters 
connected in parallel with one another; and 

said plurality of unit DC/DC converter groups 
have a common input and supply electric power to 
independent load portions, respectively, constituting 
said load. 

^S- A power supply according to Claim 1, further 

comprising a second DC/DC converter connected between an 
output of said AC/DC converter and said first -mentioned 
DC/DC converter, wherein: 

said AC/DC converter outputs said DC power to 
said input of said first -mentioned DC/DC converter 
through said second DC/DC converter; and 

said first -mentioned DC/DC converter includes a 
plurality of unit DC/DC converters which have a common 
input connected to said second DC/DC converter, and 
outputs for supplying electric power to independent load 
portions, respectively, constituting said load. 
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ABSTRACT OF THE DISCLOSURE 

A power supply provided with: an AC/DC 
converter which receives AC power, converts the AC power 
into DC power, and outputs the DC power; a DC/DC 
converter which receives the DC power from the AC /DC 
converter, and controls a level of an output voltage of 
the DC/DC converter to be equal to a level of a voltage 
to be used by a load while the DC/DC converter supplies 
the output voltage to the load; a DC converter which is 
connected to an input of the DC/DC converter; and a DC 
power storage means which supplies electric power to the 
DC/DC converter through the DC converter. 
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